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ABSTRACT 

About 2,200 immigrant children in Sweden were studied 
by means of tests and teacher guestionnaires* The children, 
representing 36 nationalities, were born outside Sweden and were 
distributed over the nine grades of the Swedish Comprehensive School* 
Various functional language skills in Swedish as a second language 
(L2) , nonverbal intelligence and socio-^efflotional adjustment as 
measured by teacher opinions were studied as functions of age and 
length of residence* These two independent variables were found to be 
uncorrelated with each other and with a number of other background 
variables* All language variables were rather strongly related to 
age, and the F ratios were highly significant with one exception. 
Free Oral Production* The language variables were weakly or not at 
all related to length of residence, with the exception of Free Oral 
Production. The soclo-emotional variables were not related to age, 
nor to length of residence. The pattern of nonverbal intelligence is 
inconsistent. As the relation of language to age is positive, i*e., 
L2 learning ability increases with age in the span of 7 - 17, and no 
optimum is found, it is suggested that the theoretical position of 
Penfield and Roberts, Lenneberg and others^ which predict an optimum 
in 12 learning ability before puberty, is not tenable* (Author/AM) 
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1 , . BAi 'KGHOuyi) km problem 

1*1 Age and second language aoquisitioni Theory * 
The idea thai ohildrGn iGarn a second language 'better the younger they are, is very 
old. It was brought forward by the Quousque Tandem movement (Elfstrand, 1915)* tut 
Is probably much older* 

More recently, attempts to explain this assumed aptiraum have been made* Many authors* 
like Donoghue (1964), claiin that the optimal age is also the best time for intro- 
ducing a foreign language in the eleinentary school* Her ai'guments ^ f or an early 
Optiniuiii, and an early tmining, ares 

a) nGurol<ogical roaBons, notably those of Penfield and Roberts ». 

b) psychologinal reaaonsi young children cannot and need not rely on reading and 
vrriting. The^r r-^tain and repeat audio-orally , Their imitative ability seems to ■ 
be better than later in life. 

In order to minimise harinful effects of brain operations^ neurosurgeons have tried 

to avoid areas af vital importance for a normal life, i,e* areas of various speech 

functions, Penfield and Roberts ( 1 959) discuss such functions in connection v?ith 

brain damage. Their theoriea of foreign language learning do not| however, seem 

to be obvious conclusions of their neurological findings and reasoning* Nevertheless 

th^^ opinions of such distinguished scientists must be taken seriously. They arei 

"Before the age of nine to twelve, a child is a speoialist in learning to speak* At 

that age he can learn tiro or three languages as easily as onoe" (p 235) ^^"^ 

the purposes of learning languages, the human brain becomes progressively stiff 

and rigid after the age of nine.^* (p 256) ^*The physiological reason- for the auoeess 

in the heme is that the child's brain has a speoialiged capacity for learning 

language - a capacity that decreases with the passage of years*" (p 240) "There 

seems to be little if any relationship batwien general intellectual ability and 

the ability of a child to imitate an accent. Capacity for imitation is maximum 

between 4 and 8. It steadily decreases throughout later childhood." (p 243) 

These very exact predictions allow us to construot a theoretical learning ability 

curve with an optimumi i^e« lOOfi learning capacity, between 4 and 8, It starts 

decreasing around the age of nine to twelve and levels out around puberty to, let 

lis say, 5^^ of the maximum Gapacity as a re'asonable guess* 

Such a curve is rather unlikely from other theoretioal starting points • Piaget 
theory predicts increasingly developed and differentiated intelleotMal fiuinotionB 
with increasing age. Developmental studies (sje e.g. Bayly, 1955) show that 
intellectual functions go on increasing till around the age of 30* It seems unlikely 
that language learning ability ihould be negatively oorrelated with othi;r :.. 
intelleotual functions. ^ 

Lenn*erg(l967) diibuases ti<f learning of along the sasia lines as Penfield and . 
Roberts* discuss the learning of Lg* recovery from toain damage and anatomical and 
physiologioai parameters of brain development* RmovBTy from brain damage, however, g 
O is a bit doubtful as an indication of learning capaeity per sy, ReGOveiy may well 

ERIC 

take place after puberty. Lennebtrg himiilf states (p ^43)*"Afh*&sifts aoquir^ 



after the age of eighteen may reouver within a threa-to-fiFi months period. 
Symptoms that have not clea^red up by this time are Irrevirsible . " But he addsi "Theri 
are a few clinical e^xeeptions to this picture*" He furthermore concludes i the 
language disorder in not a learning impairff;ent<. A patient v;ith aphasia has not lost 
other, raore general abilities to learn. Thers are reasons to believe that recovery 
is due to physiological restoration of function rather than a Itarning process." 
His own conclusion ( p 153) does not seem completely logical^ ^'Notice that the 
earlier the lesion ia incurred, this brighter io the cutlook for recovery* Hence we 
infer that language leaTning can take place .#* only between the age of two to 
about thirteen." As we shall see later^ there is evidence (Jenkins, 1972) that 
some language learning (L^) takes place before as v/ell as after these age limitss 

The development of varioue brain parameters leads Lenneberg to the conclusion that 
puberty is a milestone for the facility in language acquisition (p 168). The 
opposite conclusion is in factg however^ potiSible as far as the learning of 
is concerned^ language learning takes place most efficiently when all brain 
parameters are fully developed* 

Carroll (l963) suggests that the ability to acquire a nativelike acoent deteribratos 
towards puberty* He careftuilly adds that this is when specifio instruction is not 
given 

Strevens (l972) considers age to be the most important among a numbtr of causes to 
variations in pronunciation proficiency and gives a list of variables which he 
assumes to lead to a dimiAlshed pronuncistion learning ability. But he adDiits ■■that 
a small number of adults retaim these faculties." He furthermore believeB that 
adults possisi certain qualities which may counterbalance the assumed: disadvantages* 
On the basis of these two sets of variables ho formulates the antagonistio I 
prinoiples of Innocence and Sophistication and ends up with the following conc'.i.usioni' 
'People who Itarn a second *** language can learn a good pronunciationi at any age*" 
1 4 2 Affe and foreign lanrua^e aoquisitiong research 

Kirch (1956) claims superidrity in German pronunciation of grade 1 pupils over grade 
3 and 6 pupils and college students 1 but gives no actual figures* 
Bunkel and Pillet (1957) compared pupils of grade 5 and 4f learning French^ with . 
each other and with college students. The college students irere superior to the 
grade 3 and 4 ehildran, who in turn showed no marked differences, on tests of 
readin and listening comprehensj.oni oral readinf, vocabularyi grammar and writing* , 
The authors stress the fact that the age distributions to a great extant overlap i 
and for this and other reasons tend to disregard the tendencies found. | 
Among the earliest research, dl-rectly aimed at investigating age effects experimen* 
tallyr seems to be that of the Swedish Board of Education. The evaluation part 
of the expiriraent was reported in two unpublished reports by Ekatrand (l959f 1964)« \ 
About 1*200 pupils in grades 1- 4 were taught Bnglish by mtans of a purely audio- 
Q visual courset i«9« with the teacher factor under control* The coursa extended 




over one aeffleater. Pupils In areas o£ different Malfiot .and degree sf urbaaiaation 




took part in the experiment. \Vhen quarter of year of birtn was piottea against 
pronunciation and listening oornprohension, no optimum could be traced. A straight 
line was the beat fit. The slope was such that the older children did significantly 
better than the younger ones. 

Brega and Ntwell (1965) compared two high school French groups of pupils, one with 
a preoeding FLES progi-am in French, the other one without such a program. They found 
that the first group was Buperior to the second on the four MLA tests. Unfortunately 
the first group v/as also intclloctiially superior^ which war not corrected for. 
Bland and Kcislar (1966) compared 4 preschool with 6 grade 5 children on a ccmpletal; 
individualized program in French, The ohildrun could run a card with a recorded 
phrase through a machine as many times as they wished. The time used to reach a 
25 item criterion, inGluding listening comprehension, oral production and pronun- 
ciation was measured. The gi^ade 5 children used 4*5 "^11 hours and the preschool 
children used 12*5 =17*5 hours* This approach is theoretically importanti though 
the number of Ss in this particular experiment is very small* 

Asher and Price (1967) oompared pupils of 8, 10» 14 and 18-20 years of age as to 
their ability to learn to respond to Russian commands 1 during four sessions with a 
duration of a few minutes each. The adults were much superior to the 14-year olds^ 
who in turn were superior to the 1 0--year-oldSt and so on. 

Asher and Garcia 4^ 969) tested the pronunciation of 71 Cuban and 30 American 
ohildren of different ages* The group being 1 « 6 years old when entering the U.S.A. 
had the best pronunciation* Next came the group who were 7^12 and last the group 
who was 13-^19 years of age at the time of migration, ?his inverse relationship 
with age is obscured 1 hQwever, by the fact that pronunciation also became better 
with longer stay. The probable correlation betv/een age and length of residence * as 
well as sex differences and proportions 1 was not controlledip 

In Denmark^ English was introduced in grades 4f 5 sind 6 and the results were com- 
pared after 80 and 320 hours of instruction (Florander & Janseni 1969* Mylovi 1972)* 
Grammar, vocabulary and reading comprehension were tested with 300 - 4OO pupils # 
The grade 6 pupils were significantly better on both oceasions, but the difference 
diminished considerably between testing oocasione- 

Olson and Samuele (l97j) taught German speech sounds over ten 20-minute periods to 
5 groups of students, aged 9,5 - 10. 5i 14 ^ 15 and 18 - 26 years. Over-all and 
group differences were small, but statistically signifioanti except between the two 
older groups* 

Jenkins (1972) reports some age effe|ts on the preoepiion and production of syn- 
thetie Bpeech sounds. Studies ?rith 2-, 6- and lO-Tnonth old children, using the 
orientation reflex (heart rate change) and its extinction as indices of learning, 
showed that while the 2-month-olds showed no reliable disorimination, the 6- and 
10-month-olds showed good discrimination. The learning of epeech sound difftrenois 
thus starts at a very early age* Further research showed that learning to perceive 
FR?r" a^^ifi^i^l speech sound categories is ^ery diffioult, but poesible, ^ith 

4 O^rmr^oUa and ^idults* ITo formal comparisons ietween age groups we^a performed. 



Toukowaa (1975)» studying Finnish immigrant ciniaren m sweaen, ims iuunu ...c.^ ...vj 
lt;artt Swedish better, the older they are by the; timfi of migration. As Toukomta 

clearly recognizes the importance of lenght of re-jidence (LOR) - "Time may be the 
directly most import ant variable (p 27)" - he nmeB partial correlations to control th^ 
rathor strong correlation between age and LOR in his material. As he uses Finnish 
and Swedish tests of verbal intelligence, not tests of functional language, and 
us<2s dlfferant tests on different a^e levels, his cemparisons aro somewhat uncertain 
He ascribes the nge effects to the pupils' bettor nrflstery of their native language. 

The majority of the r&scarch reviov/ed pointa in a definite directions second 

language learning capacity increases with agB, with a few exceptions, 

1 . 3 ■ Length of resideneo (LOR). its impact on the linguisti c^ social and emotional 

ad:iustmGnt_. of _ mi gra nt chi Id reni theory and j-esearch . 
With regard to laarning, no specinl theory Beems to have been laid out. It is_ 
generally taken for granted that the new language is learnt with ryime, sea e.g. 
Toukoniaa,1975, p 27* Swedish experiences (M. Ek, advioer of the Swedish Board of 
jEduoation, personal communication) are that migrant children who are given no or 
Inadequate instruction may spend years literally in silence, however. 
V/hen studying the impact of LOR, Toukomaa (op. oit.) finds that ceems to deterio- 
rate faster than L^ is acquired, in spite of instruction in both languages. The 
language shift, i.e. the point when L^ baeomes the better language, seems to be 
between 4 and 5 yeare from the tlma of migration. Also the research of Aaher and 
Garcia (op. cit.) suggests that LOR is an important variable. 

With adults, the impaot of LOR on adjustement of other kinds is studied extensively, 
which does not seem to be the case with children.' With regard to emotional and 
Booial adjustiitent. several theories are relevant. The concept of culture shock 
suggests that the confrontation with a new culture may lead to emotional disturbanee 
looking oictjar into the possible mechanisms of this, it seems that psyohodynamie 
■ • as well as itu-.rning theory baafed theories of neurosis agree on at least one points 
neurotic behavior is typically craated either by a traumatic ■ event or by a conflict 
of a lasting character. Migration is hardly a traumatic event in the true sense of 
the word, but it may well create a lasting conflict situation. Emotional adjustment 
may then in some cases be expected to grow worse, or at least not improve, with time 
-This prodlotion gains support from the theory and research on stress (Selye, 1958). 
The defence mechanisms of the body beoome Qngaged in resisting stressprs. This 
wears the organs. Eventually various psychosomatic symptoms appear, but typically 
not until considerable time has elapsed from thi onset of stress. Migration may 
well be 'regarded as a stressor. Anthropological findings suggest that the habitu- 
: ation to a new culture is more than learning a language and a number of new behavioi 

patterns. The old ways of thinking and feeling disappear only slowly, while the 
learning of new ways takes considerable time. Furthermore, all behavior has a 
communicative significance (Hall, 1959). Much confusion and conflict is created 
Er|c V witiial TBlBinteTpTetatlon of beha^io?. R«ice, i»e would i^wt adSus-tmeTit -tt> t« a 



1 ,4 Problem , , 
ThQ research on agt and LOR carried out so far, typically suffers from one or more 
of ihe follov/ing limitations, in some cases imposed for experimental reasonsi 
restricted time of instruction, short duration of experimenti limited contentsi 
restricted methodi questionable validity of tests, limited number of variables 
testedi questionable selection of. variables, limited number of SSf instruction . 
□arried out v/ithout the support of an authentic linguistic and cultural milieu. 
This study tries to ansv/er the questions What happens when age and LOR are studied 
as indenpendent variables with a Irrge group of students .in an authentic environment, 
and v/hen a number of other independtnt variables i like teaching techniques , amount 
of teachingi teacher personality, teacher competence, etc, are allowed to vary freeljj 
under field conditions? 
2. METHOD 
2*1 Sub.jects # 

The population studied consists of all immigrant pupils in school ages who in the 
spring of 1966 were registered in the Swedish comprehensive school and regarded as 
needing special tuition in Swedish, and consequeantly given such tuition. This 
definition automabically rules out all pupils not registered or whose need of 
tuition had not been discovered. No resources to trace such children were at our 
disposal at the time of data collection* 

The data collection procedures and various statistics re,frarding the population 
studied are accounted for elsewhere (Ekstrand, 1974)* There were about 2*400 pupilS| 
fitting the definition. Data for 2,189 such pupils (90f5)wera obtained. ": 
2*2 InstruTnents * ■ ' 

Various data about the pupilSf like age, length of residence, nationality^ sex, grade 
etc were obtained by means of a questionnnire to the teachers* They were also asked 
to express freely their views on the pupils'' progrese in school, in Swedish and 
their social and emotional adjustment. These judgements were then quantified into a 
five-grade scale, v/here 1 is bad progress or adjuetment and 5 is excellent progress. 
The tests belong to either of three domains i pure language tests (functional Swedish 
intelligence tests and tests of reading skill (oral reading) - 

The language tests consist of 6 subtests, which were constructed for this study s 

Pronunciation . Imitation, recorded on tape, of 12 standard phrases , read from a 
sound tape* The recordings are rated with respect to over all quality. 

Bietation . A piece, consisting of 11 phrases, is read from a tape, 3 times a phrase 

Listening comprehension . 51 phrases are read from a tape. A series of 5 picturee 
belong to each phrase (255 pictures)^ The pupil is to choose the picture he thinks 
beet illustrates the phrase. He does not need to be able to read and write. 

Reading comprehension * The same series of pictures are used again, with a phrase 
printed below each series. The phrases differ from the LC test. No writing is needed 

Free oral produGtion . The pupil is to describe the contents and happenings of =3 
plotures* The answers were recorded and rattd by 3 Judges. 

Free written production . The pupil is to describe 1 picture. The sketch is rated* t 
ERXC 4 ^ t^ats ifieaaure metlT^ skills the pay* of the pupils, Th# tj 

^rmt6lllggiiQ# -b esta^onslst 0^ each of thm Thurstone R, H and 4 



S factors, called DBA 4, 7 and 8, respectively and atanciaraizea on sweaien pupxj.m. 
The reading skill tests consiet of 3 individual subtestsi each consisting of a shor-c 
piece to be read aloud. The time liinit is 2 minutes for each test. Number of words 
read, time, if loss than 2 minutes, and number of errors are scored. 
5. RESULTS 

3,1* Cheoks on rr^iBsin^ data . 

For most quQstions in the teacher questionnaire, there is a varying fS of "No infor* 
mation given'', as the teachers have not in every case known the answer* In order to 
study if the missing back-ground data are systematically 'related to the mGacurementa 
in a way that might invalidate the results, the dichotomy data/no data in each back- 
ground variable was correlated with the tests and teacher judgements poiritbiserially . 
Out of 506 GoefficientB, 14 were betv/een + .20 and the rest (492) were between ± ,10. 
As thsse coefficients are so low that they may be regarded aa negligible, there 
does not seem to be any bias in the background data of importance for this partioula] 
study. 

The tests have been completed to a varying degree* There are many reason for this. 
The DBA tests can be used from gra^ 4 only. Free oral production and Pronunciation 
were for economical reasons administered to samples of pupils only. Some tests are 
not possible to carry out with too young ©r too newly arrived children. Whatever the 
reasons, the question of interest is whether the drop out is systematio in a v/ay 
which invalidatea the results or not* 

To test for this, pointbiserial correlations were run between the dichotomy "test 
completed/ not completed" for each test, against the values for each of the other 
tests, A high correlation indicates that the missing results are systematically 
related to good or bad performance in other variables t Out of 576 coef f iciente, 5f5 
were not possible to calculate ( too few cases), 2f5 fall between + *37, ^Bfo between 
+ *30 and 15fo fall between + .10* These data suggest that no systematic selection 
affects the variables under study. 

5.2 Intarcorrelations between age, LOR and some other background variables . 

and contingency coefficients (c) were computed between age, LOR, nationality^ 
father ^s occupation in Sweden and in the native country, mother's occupation in 
Sweden and in the native country, number of children in the family, grade, type of 
class, teaching mate-rials used and previous knowledge of Swedish* 
Age is strongly correlated with grade only* The product moment correlation is.93f 
v/hioh means that the pupils on the whole were placed in the proper, or at least an 
adjacent, grade with respect to thei^age. 

LOR is strongly related to ^'Previous knowledge of Swedish" only, v/hich is a per- 
fectly natural correlation* In all, the lack of substantial correlations with 
other background variables means that they need not to be controlled in order to 
study age and LOR, which is the purpose of this paper. 
3»3 Effects of age . 

The pupila were grouped in 26 groups ecoordlng to third of year of biTth- 1 ^ born 
ErJc i949 earlier, 2 « born Jan/ - April 1950 (16^^-4 years at the time of testing), . 
3 ; * >orn Ma y - August, 19^0 (13'9- 16*^ eto. ,^R^__^^^____^_^^mmm 



The median of LOR in the popuiation studied is 10.5 months. 50^ fall between m ^ 

6.8 months and = 17.8 months* The mean of age is 111 6 years, s ^ 2i6 years • As 
5 

ago and LOR ero uncorrGlated , the distribution of LOR is roughly valid for all age 
groups. 

The results of the analyses of variance of age diffGrenoes in all measurements are 
given in table 1. The CJ^ gives the proportion of variance explained by age* It is 
conventional to diaregard differences, even if significant, if the is less than 

*005 i5fo). 

The teacher judgements of adjustment are not at all related to age. Except DBA 4, 
DBA 7 and Free oral production, all other variables are signif icant ,on the . 1fp 
level (Pronunciation 5TS) • When extreme age groups (8-10 vs 12 = 1? years) are com- 
pared, also DBA 4 and 7 become significant on the^lf^ level, while Free oral pro- 
duction still is nonoignif icant . 

Table 1 in about here 



A few examples of plots of means of the age groups are given in fig. 1* Test soores, 
transformed to a 9 erade scale \7ith a mean of 5 and a standard deviation of 1*96 
are given on the ordinate, thirds of year of birth on the abscissa* 



* Fig 1 in about here 

It should be noted that the teachers tend to judge the pupils' behavior as a unity 
and that their judgements of protress in Swedish are more strongly correlated with 
emotionftl and social adjustment than with the language tests* 

Thus language learning ability improves with a^e, as does intellec tual functioning, 
while social and emotional adjustment seems to be nonre lated to a^e* 
3.4 Effects of length of residence (LOR ) 

Analyses of variance are given in table 2, The CO ^ values are* with one exception, 
very low. Free oral production becomes considerably better with time, but not with 
age, as notedabove* The only variables otherwise related to LOR are Listening com- 
prehension and Free written production. 

As predicted, the adjustment variables are not related to LOR. Astonishingly, most 
language variables are very weakly related to LOR* This is probablydue to the fact 
that only 8*3?S of the pupils have a longer LOR than 2 years and language learning 
as a function of time is a slow process. 

Intellectual functions are practically not at all related to LOR. For reasons of 

space, no plots can be given. ~ — 

^ ___ ^ . Table 2 in about here 
4, DISCUSSION AND CONCLUSIONS — — — ^ — 

The age effects found in this study go straight against the basic theory of second 

aanguage acquirftion* No optimum is found* On the contrary, language learning ability 

is growirg monotonously and almost linearly with age. The reasoning of ^enfield and . 

Eoberts and also of Ltnneberg must be reversedi the more developed the brain ist the 

better it is suited for language learning^ in the span of 8- - I6i4 years, 

ER^C Beaidaa biological faetora, th€ faneral development of " pereeptual^ intellectual and ; 

W^-m^T:.fA^ ^^ ability. Tpukomaa <1573) ^ 



- ' 8 

consiclefB the d.?velopment of to be of tho greatest importanoe for the learning • 
of Lg. lliB asm coi rolcations , howover, show that explains only botv/een 10 and 25 

of the variance in the variableG studied. 
The results of this study with Ss learning in an authentic linguistic milieu 
and experienoing all the oommunicative needs that a new social and cultural environ- 
ment creates I support the results of the trajority of age studies with Ss learning 

in their native oounti^y. V/hether other milieu factors may play^a part| inter- 
acting with aget will be subjecttd to further analyses* 

The social and emotional adjustment, as Judged by the tetfohers^ does not seem to be 
related to age. There is no v/ellfounded theory ^ neither very much research to be 
compared with this finding. 

2 

Moot language variables are very weakly related to LOR- A comparison of CJ values 
show that age is a much better predictor of acquisition than LOR. One possible 
explanation is that the acquisition is such a slow process that a time spani much 
larger than in this study, is needed to give any effects* Another hypothesis is that^ 
contrary to common belief, the time spent in a foreign environment is of secondary 
importance* Quantity and quality of instruction^ motivation and energy of the indi- 
vidual andj not least important * the pattern of verbal and nonverbal contact and 
communication with the native population may be far more important factors* 
There is one clear exoeption to this*^f inding. It is interesting to note that the 
only language variable which is tinrelated to age^ Free oral productioni is also the 
only variable that is strongly related to LOR* This implies, among other things, 
that conversation can best be learnt in an authentic milieu, a point that language 
teachers have argued for centuries. 

In aoeordance with theoretical predictions^ social and emotional adjustment does not 
improve with LOR. Intellectual variables seem not to be affected by LOR. 
Finally I some practical consequences of these findings. Early second language 
teaching cannot be based on the prevailing theoretical foundations. It may still be 
a good idea with early L^ teachingf but it should be based on administrative and 
other practical considerations. In Sweden, most pupils learn two or even three 
foreign languages in primary and secondary school- language learning has to start 
early* On the other hand, the findings of this study should prove positive for 
adult eduoation* 

The instruction in L^ and L^ for migrant children^ as well as the supervision of 
their emotional and social adjustment must be given much larger resources than is 
done at the moment* This study from 1||66 and Toukomaa 's from 1972 both suggest that 
the linguistic and socio-emotional adjustment processes need speeding up. Teaching 
techniques and materials, as well as the training of teachers, psychologists, 
councellore and others, must be developed and improved* 
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